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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a flame-retardant composition excellent in flame 
retardance and abrasion resistance and capable of readily coloring, and a flame-retardant wire. 
SOLUTION: This composition is obtained by adding 20-100 pts.wt. phosphate condensate and a 
nitrogen-containing organic compound to 100 pts.wt. polyethylene having >0.94 density and >5 
ratio of weight average polymerization degree to number-average polymerization degree and the 
composition has >0.5 and <2 content of nitrogen and phosphorus. The flame-retardant wire is 
obtained by using this flame retardant composition as a coating material. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] ~~ 
[Claim 1] The fire-resistant constituent with which a consistency comes to add 
a phosphate condensate the 20 - 100 weight section and a nitrogen-containing 
organic compound or more by 0.94 as a flame retarder to the polyethylene 100 
weight section whose ratio of a weight average degree of polymerization to a 
number average degree of polymerization is five or more, and is characterized 
by the ratios of nitrogen and the content of Lynn being 0.5 or more and less 
than 2. 

[Claim 2] The fire-resistant constituent according to claim 1 characterized by 
being that to which a phosphate condensate uses ammonium polyphosphate as 
a principal component. 

[Claim 3] The flame retardant cable characterized by using for pre-insulation 
and external covering the fire-resistant constituent shown in claim 1 or 2. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the flame retardant cable 
excellent in the abrasion resistance which used for pre-insulation and external 
covering the fire-resistant constituent used as covering material of the electric 
wire which needs the fire retardancy like for example, the electric wire for 
automobiles, and this fire-resistant constituent. 
[0002] 

[Description of the Prior Art] Fire retardancy is required while the electric wire 
used for industrial machines, such as transportation means, such as an 
automobile and a vessel, and an elevator, a robot, is excellent in abrasion 
resistance. As covering material of such [ conventionally ] an electric wire, the 
polyvinyl chloride resin constituent which blended the bulking agent, the 
plasticizer, and the stabilizer with polyvinyl chloride resin has mainly been used. 
However, since halogen content ingredients, such as such chlorine, generate 
the hydrogen halide gas of harmful nature by combustion and generate a lot of 
smoke, about the time of the outbreak of a fire, or abandonment processing, 
they do effect to the body or an environment and are posing a problem. 
Furthermore, recycling of the resource by ingredient recovery, heat recovery, 
etc. is desired about the covering material of these electric wires in the rise of 
an environmental problem. 

[0003] However, especially the electric wire for automobiles has the electric 
wire very difficult for collecting and reusing the insulating material containing 
the polyvinyl chloride which only an electric wire is separated [ polyvinyl 
chloride ] at the time of dismantling of an automobile, and generates toxic gas 
since it wires intricately in a car body with which a thin line differs from die 
length. Actually, on the occasion of abandonment processing of an automobile, 
these electric wires are processed by incineration or reclamation in many 
cases. However, if a lot of polyvinyl chlorides are incinerated, the atmospheric- 
air problem by hydrogen chloride gas will arise, and processing cost will become 
high. Moreover, even if it makes it processing by reclamation, cost is high, and 
continues to be continued and made today when the lack of land is aggravating. 
Moreover, securing a new reclamation lot leads to environmental destruction, 
and it will aggravate more. 

[0004] On the other hand, about the cable and electric wire which are used for 
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a public building object etc., the flame retardant cable which hydrogen halide 
gas did not occur at the time of combustion, and used covering material with 
few yields of smoke has been conventionally developed from standpoints, such 
as disaster measures. As such covering material, the complex of an aluminum 
hydroxide, a magnesium hydroxide or a magnesium hydroxide, and a magnesium 
carbonate is blended with thermoplastics as shown, for example in JP,51- 
46341, A, and there is a constituent which added carbon impalpable powder 
further. Moreover, the hydrate of a compound and the constituent which added 
the red phosphorus system flame retarder are shown in polyolefine system 
resin at JP,57~92037,A. And these fire-resistant constituents are insulating 
materials which give fire retardancy to an electric wire and do not generate 
hydrogen halide gas at the time of combustion. 
[0005] 

[Problem(s) to be Solved by the Invention] however, these fire-resistant 
constituents — a conductor — when it covered upwards and considered as the 
electric wire for automobiles, there is a possibility of wearing covering out 
remarkably and the above-mentioned fire-resistant constituent was inferior to 
the abrasion resistance required of the electric wire for automobiles with 
friction with the car-body body at the time of assembly, or components, and 
friction with the car-body body at the time of use, or other electric wires. 
[0006] Moreover, since carbon impalpable powder is added by the constituent 
shown in above-mentioned JP,51-46341,A, it is very difficult for the electric 
wire after covering to become black and to color by other colors. Furthermore, 
although coloring of a dark color can be performed since the red phosphorus 
system flame retarder is added by the constituent shown in JP,57-92037,A, 
light-colored coloring is very difficult. However, the above-mentioned 
constituent which needs to multiple-color-ize the narrow diameter electric 
wires the object for automobiles, the object for robots, for elevators, etc. for 
discernment, and contains carbon impalpable powder and a red phosphorus 
system flame retarder also from this point is unsuitable. 
[0007] 

[Means for Solving the Problem] It is what offers an easy fire-resistant 
constituent and an easy flame retardant cable, the trouble above-mentioned 
[ this invention ] — canceling — fire retardancy and abrasion resistance — 
excelling — and coloring — the description As opposed to the polyethylene 100 
weight section whose ratio [ as opposed to a number average degree of 
polymerization in a consistency ] of a weight average degree of polymerization 
is five or more or more in 0.94 It comes to add a phosphate condensate the 20 
-100 weight section and a nitrogen-containing organic compound as a flame 
retarder, and the ratio of nitrogen and the content of Lynn is in the flame 
retardant cable which used for covering 0.5 or more, the fire-resistant 
constituent it is [ constituent ] less than two, and this fire-resistant 
constituent. 
[0008] 

[Embodiment of the Invention] Its attention was paid to the polyethylene which 
is excellent in abrasion resistance as resin in order to raise the abrasion 
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resistance of a constituent. However, when additives, such as a flame retarder, 
do not have the consistency of polyethylene less than 0.94, sufficient abrasion 
resistance comes out, but since it is difficult to maintain abrasion resistance 
when additives, such as a flame retarder, enter, a consistency uses 0.94 or 
more polyethylene. In case this polyethylene performs extrusion molding, it 
tends to generate melt fracture, and extrusion molding cannot do the ratio of a 
number average degree of polymerization and a weight average degree of 
polymerization less than in five. 

[0009] Moreover, in order to raise fire retardancy, many things were examined 
about the combination of the flame retarder of a white system, and the 
combination of the high phosphate condensate of fire-resistant effectiveness 
and a nitrogen-containing compound was chosen by little addition. Although 
polyphosphoric acid, sodium polyphosphate, potassium polyphosphate, 
ammonium polyphosphate, etc. were used, the meltable thing also usually raised 
whenever [ condensation ] to water as a phosphate condensate for a certain 
reason and the solubility to water is lowered, also in these, the condensate of 
ammonium phosphate is able to make whenever [ condensation ] high, and it is 
the hardest to melt to water and is effective. 

[0010] However, in order to take out sufficient fire retardancy, it is insufficient 
and a nitrogen-containing organic compound is required only of a phosphate 
condensate. As a nitrogen-containing organic compound, a melamine system 
compound, a urea system compound, etc. may be added separately, and the 
phosphate condensate which added the nitrogen source may be used. Moreover, 
although description that fire-resistant effectiveness becomes high most was 
seen by reference when the ratio (N/P) of nitrogen and the content of Lynn 
was 2, this was mainly description to polypropylene and effectiveness was not 
enough to polyethylene. Then, as a result of examining various combination of 
N/P, it turned out that 0.5 or more and improvement fire-resistant by less than 
two are found for N/P, and N/P is preferably the most effective by 0.7 or more 
and 1 .2 or less. In the combination of this flame retarder, if it needs to be added 
more than 20 weight sections and adds exceeding the 100 weight sections to 
the polyethylene 100 weight section on the other hand, although fire retardancy 
is maintainable, breaking strength and abrasion resistance will fall remarkably. 
[0011] 

[Example] The compounding agent shown in Table 1 was elaborated by 1 0L 
kneader, it mixed at the temperature of 1 80 degrees C, and pellet processing 
was performed after that, the created pellet — 60phi extruder — the conductor 
of 0.5mm2 — it was upwards thick 0.3mm and extrusion covering was 
performed upwards. The sample offering sample was extracted from the electric 
wire after extrusion. In addition, extrusion temperature was considered as 200 
degrees C of cylinder setup, and processing linear velocity was made into 300 
m/min. The abrasion test fire retardancy sex test measured the electric wire in 
the condition that a conductor is in the interior. From the electric-wire sample, 
tensile strength created the tubing-like sample and performed it by the tension 
test (speed-of-testing 500 mm/min). 

[0012] The evaluation approach is as follows. A result is shown in Table 1. 
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Abrasion resistance : JASO It carried out according to the blade round trip trial 
of the abrasion resistant test of D61 1, and 300 times or more were judged to be 
success. 

Extrusion nature : With 60phi extruder, it judged by the feel of the appearance 
at the time of extruding by linear velocity 300 m/min f and the rough skin-like 
thing was made into the defect. 

Tension test : JASO It carried out according to the insulator tension test of 
D611. 

Horizontal-firing trial: JASO It carried out according to the fire-resistant trial of 

D611. 

[0013] 

[Table 1] 




PE-A;Mn=7000. Mw=140000>H*/Mn=20, _?S=0. 95 
PE-B:Hn= 10000, Mw= L40000,l!w/iJn= 14, *«=0. 96 
PE-C:Mn=2C000, Mw-60000,Kw/Mn=3, «ffi=0. 92 
PE-D:Mn=40000. Mw=l 1000<kllw/ln=2. 75. Sf&=0. 95 
r WKTVt^CE): «X16. 5%. 'JV29. OX 



[0014] The result of Table 1 shows the following thing. 

An example 1 and example 1 of a comparison : Difference in the consistency of 
polyethylene. Abrasion resistance is bad when a consistency is low. 
An example 1 and example 2 of a comparison : Difference in the ratio of the 
weight average degree of polymerization and number average degree of 
polymerization of polyethylene. An extrusion appearance has the bad one where 
a ratio is smaller. 

Examples 1-5 and the examples 3 and 4 of a comparison: An optimum value is 
in nitrogen and the ratio of Lynn. Even if it is ineffective and exceeds 2, 
effectiveness is thin at less than 0.5. 

Examples 1-5 and the examples 5 and 6 of a comparison: Reinforcement is 
inferior when many [ when there are few additions which consist of a phosphate 
condensate and the nitrogen-containing organic substance, fire retardancy is 
bad, and ]. 
[0015] 

[Effect of the Invention] As explained above, the fire-resistant constituent of 
this invention is excellent in fire retardancy and abrasion resistance, and 
coloring nature is easy for it. Therefore, it is very effective when using as 
covering material, such as an electric wire for automobiles, an electric wire for 
elevators, and an electric wire for robots. 
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[Translation done.] 
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